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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a projecting part forming a base of a 
projecting and recessing structure of a reflection electrode from being peeled. 
SOLUTION: The reflective liquid crystal display device is provided with glass 
substrates 581 , 582, a transparent electrode 60 arranged on the glass substrate 
581, an insulation film 44 arranged on the glass substrate 582 and with the 
projecting and recessing structure 50 formed on the surface, a reflection electrode 
51 arranged on the insulation film 44 and a liquid crystal layer 61 held between the 
transparent electrode 60 side and the reflection electrode 51 side. The insulation 
film 44 is provided with a first insulation layer 45 comprising many recessing parts 
48 with their circumferences surrounded by projecting parts 47, isolated and 
irregularly arranged and a second insulation layer 49 covering the whole of the 
insulation layer 45. Because the projecting parts 47 are networked as a whole, 
even when the adhesive strength with the base is partially weakened the 
surrounding projecting parts 47 support the part having weakened adhesive strength 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The transparent electrode prepared on the first transparent substrate and this first substrate, 
and the second substrate, The insulator layer by which concavo-convex structure was formed in the 
front face while being prepared on this second substrate, In the reflective mold liquid crystal display 
equipped with the liquid crystal layer put by said reflector side of said second substrate said reflector 
[ which was prepared on this insulator layer in the configuration in which said concavo-convex structure 
was made to reflect ], and transparent electrode side of said first substrate Said insulator layer is a 
reflective mold liquid crystal display characterized by what the crevice of a large number which were 
surrounded by heights and isolated in the perimeter was equipped [ the thing ] with the second 
insulating layer of a wrap for the first insulating layer arranged irregularly and this first whole insulating 
layer. 

[Claim 2] Said crevice is a reflective mold liquid crystal display according to claim 1 which consists of a 
part surrounded by the linear heights of a large number arranged irregularly. 

[Claim 3] Said concavo-convex structure is a reflective mold liquid crystal display according to claim 1 
or 2 which consists of a repeat of the shape of irregular toothing of a 1 -pixel unit or two or more pixel 
units. 

[Claim 4] Said crevice and said heights are a reflective mold liquid crystal display according to claim 1, 2, 
or 3 which has the smooth cross-section configuration formed of melting. 

[Claim 5] The reflective mold liquid crystal display according to claim 1, 2, 3, or 4 with which the 
switching element for a liquid crystal drive was prepared on said second substrate, and said insulator 
layer served as the protective coat of said switching element. 

[Claim 6] The reflective mold liquid crystal display according to claim 5 with which both said first, and 
the second both [ either or ] covered both drain wiring of said switching element, and gate both [ either 
or ]. 

[Claim 7] The reflective mold liquid crystal display according to claim 1, 2, 3, 4, 5, or 6 with which both 
said first, and the second both [ either or ] have light absorption nature. 

[Claim 8] The reflective mold liquid crystal display according to claim 1, 2, 3, 4, 5, 6, or 7 with which the 
switching element for a liquid crystal drive is prepared on said second substrate, and the contact hole 
for connecting this switching element and said reflector electrically is formed in said insulator layer. 
[Claim 9] Said first insulating layer is a reflective mold liquid crystal display according to claim 1, 2, 3, 4, 
5, 6, 7, or 8 which consists of the organic resin or the inorganic resin which has photosensitive ability. 
[Claim 10] Said second insulating layer is a reflective mold liquid crystal display according to claim 1, 2, 
3, 4, 5, 6, 7, 8, or 9 which consists of the organic resin or the inorganic resin which has photosensitive 
ability. 

[Claim 11] The process which is the approach of forming said concavo-convex structure in a reflective 
mold liquid crystal display according to claim 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10, and forms said first insulating 
layer, The FOTORISO process which forms a resist pattern on said first insulating layer, The process 
which etches into said first insulating layer, and the process which exfoliates the resist film which 
remained on said first insulating layer, The manufacture approach of the reflective mold liquid crystal 
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display equipped with the process which smooths said concavo-convex structure by carrying out melt of 
said first insulating layer after etching by heat treatment, and the process which forms said second 
insulating layer on the first [ after melt / said ] insulating layer. 

[Claim 12] It is the approach of forming said concavo-convex structure in a reflective mold liquid crystal 
display according to claim 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10. The process which forms said first insulating 
layer using the organic system insulating material or the inorganic system insulating material which has 
photosensitive ability, The exposure process for forming a concavo-convex pattern in said first 
insulating layer, and the development process which performs etching development to said first 
insulating layer, The manufacture approach of the reflective mold liquid crystal display equipped with the 
melt process which smooths said concavo-convex structure by carrying out melt of said first insulating 
layer after etching development by heat treatment, and the process which, forms said second insulating 
layer on the first [ after melt / said ] insulating layer. 

[Claim 13] The process which forms said second insulating layer using the organic system insulating 
material or the inorganic system insulating material which forms said contact hole in a reflective mold 
liquid crystal display according to claim 8, and which is an approach and has photosensitive ability, The 
manufacture approach of the reflective mold liquid crystal display equipped with the exposure process 
which forms the pattern for forming said contact hole in said second insulating layer, and the 
development process which forms said contact hole by performing etching development to said second 
insulating layer. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the reflective mold liquid crystal display which has the 
reflecting plate which reflects again in the exterior the light which has penetrated the liquid crystal layer 
from the exterior, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Since low-power-izing, thin-shape-izing, and lightweight-ization can be 
attained rather than a transparency mold liquid crystal display, the reflective mold liquid crystal display 
is mainly used as an object for personal digital assistants. The reason is that a back light becomes 
unnecessary since it can use as the display light source by reflecting the light which carried out 
incidence from the outside with the reflecting plate inside equipment. 

[0003] The basic structure of a current reflective mold liquid crystal display consists of liquid crystal 
which used TN (TSUISUTEDDONEMATEIIKU) method, an one-sheet polarizing plate method, the STN 
(sault parts ISUTEDDONEMATEIIKU) method, GH (guest host) method, the PDLC (macromolecule 
distribution) method, the cholesteric method, etc., a switching element for driving this, and a reflecting 
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plate formed in the interior of a liquid crystal cell, or the exterior. The active-matrix drive method which 
can-realize a high definition and high definition, using a thin film transistor (TFT), or a metal / insulator 
layer / metal structure diode (MIM) as a switching element is adopted, and these common reflective 
mold liquid crystal displays have structure to which the reflecting plate accompanied this. 
[0004] Drawing 19 is the sectional view showing the reflective mold liquid crystal display of the 
conventional one-sheet polarizing plate method. Hereafter, it explains based on this drawing. 
[0005] The opposite side substrate 1 consists of a polarizing plate 2, the phase contrast plate 3, a glass 
substrate 4, a color filter 5, and transparent electrode 6 grade. The lower part side substrate 7 consists 
of reflector 13 grades which function as a pixel [ a reflecting plate-cum-] electrode while connecting 
with the thin film transistor 9 of the reverse stagger structure which is the switching element formed on 
the glass substrate 8 and the glass substrate 8, the convex configuration 10 which consists of the first 
insulating layer used as the base of concavo-convex structure, the polyimide film 1 1 which is the 
second insulating layer formed on it, and the source electrode 12 of a thin film transistor 9. The liquid 
crystal layer 14 is located between the opposite side substrate 1 and the lower part side substrate 7. 
[0006] The light source uses the reflected light 1 6. The reflected light 1 6 passes a polarizing plate 2, the 
phase contrast plate 3, a glass substrate 4, a color filter 5, a transparent electrode 6, and the liquid 
crystal layer 14, and the incident light 15 from the outside is reflected with a reflector 13. 
[0007] The display engine performance of this reflective mold liquid crystal display is required to present 
a bright and white display in a liquid crystal transparency condition. It is necessary to carry out outgoing 
radiation of the incident light 15 from various bearings to implementation of this display engine 
performance to the front efficiently. So, a dispersion function can be given to the reflector 13 located on 
it by forming concavo-convex structure in the polyimide film 1 1. Therefore, control of the concavo- 
convex structure of a reflector 13 becomes important for opting for the display engine performance of a 
reflective mold liquid crystal display. 

[0008] Drawing 20 and drawing 21 are the sectional views showing the manufacture approach of the 
reflector in the conventional reflective mold liquid crystal display. Hereafter, it explains based on this 
drawing. 

[0009] In a thin film transistor production process, the gate electrode 21 is first formed on a glass 
substrate 20 ( drawing 20 [a]). Then, gate dielectric film 22, the semi-conductor layer 23, and the doping 
layer 24 are formed ( drawing 20 [b]). Then, the island 25 of the semi-conductor layer 23 and the doping 
layer 24 is formed ( drawing 20 [c]), and the source electrode 26 and the drain electrode 27 are formed 
( drawing 20 [d]). Then, it moves to the production process of a reflector. 

[0010] In the production process of a reflector, the organic system insulator layer 28 which has 
photosensitivity first is formed ( drawing 20 [e]). Then, by giving a photolithography, heights 29 are 
formed in a reflector formation field ( drawing 20 [f]), melt of the heights 29 is carried out with heating, 
and it changes into the smooth convex configuration 30 ( drawing 21 [g]). Then, the smoother concave 
convex 32 is formed by covering this upper part by the organic system insulator layer 31 ( drawing 21 
[h]). Then, the contact section 33 for connecting a reflector to the source electrode of a thin film 
transistor electrically is formed ( drawing 21 [i]), and a reflector 34 is formed after that ( drawing 21 
The manufacture approach of this reflector is indicated by JP,61-6390,B or proceedings OBU S eye dee 
(157 Tohru koizumi and Tatsuo Uchida, Proceedings of the SID, Vol.29, 1988). 
[0011] 

[Problem(s) to be Solved by the Invention] Drawing 22 is the top view showing the pattern of the 
heights 29 in the process of drawing 20 [fl. Hereafter, it explains based on this drawing. 
[0012] Each is in contact with nothing, namely, heights 29 are isolated. About 1-20 micrometers and 
height have [ the magnitude of heights 29 ] a diameter very as detailed as about 0.5-5 micrometers, 
therefore, substrate washing which is a subsequent process — the adhesion of a substrate and heights 
29 deteriorated and in process or the problem that heights 29 will separate was in the thermal process 
or the membrane formation process. 
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[0013] Therefore, since it becomes impossible to form desired concavo-convex structure in a reflector 
field, the optical property of a request of a reflector is no longer obtained. That is, a display becomes 
dark or brightness unevenness produces the reflective mold liquid crystal display using such a reflector. 
[0014] Moreover, in order to prevent peeling of heights, it is possible to apply the coupling material for 
improving adhesion to the bottom of heights. However, since a thin film transistor, wiring, etc. are 
arranged under heights, when coupling material has a bad influence on these, the dependability fall of a 
switching element property is caused. Therefore, it is difficult to use coupling material. 
[0015] 

[Objects of the Invention] By preventing peeling of the heights used as the base of the concavo-convex 
structure of a reflector, the purpose of this invention can form the reflector which has desired concavo- 
convex structure, and is to offer the reflective mold liquid crystal display which attained high brightness 
and the high definition display engine performance by this, and its manufacture approach. 
[0016] 

[Means for Solving the Problem] The transparent electrode prepared on the first substrate with the 
transparent reflective mold liquid crystal display concerning this invention, and this first substrate, The 
insulator layer by which concavo-convex structure was formed in the front face while being prepared on 
the second substrate and this second substrate, It has the liquid crystal layer put by said reflector side 
of said second substrate said reflector [ which was prepared on this insulator layer in the configuration 
in which said concavo-convex structure was made to reflect ], and transparent electrode side of said 
first substrate. And said insulator layer is equipped with the second insulating layer of a wrap for the 
first insulating layer by which the crevice of a large number which were surrounded by heights and 
isolated in the perimeter has been arranged irregularly, and this first whole insulating layer. Here, a 
crevice is a part which does not have thickness substantially and it can be put in another way as 
opening, a through tube, etc. 

[0017] Each is in contact with nothing, namely, the heights of the first insulating layer in the 
conventional technique were isolated. Therefore, if the adhesion force with a substrate becomes weaker 
in the part of the whole heights, the part will tend to separate simply. On the other hand, as for the 
heights of the first insulating layer in the invention in this application, the whole is connected reticulated. 
Therefore, the part is supported by surrounding heights even if the adhesion force with a substrate 
becomes weaker in the part of the whole heights. Therefore, peeling of heights is prevented. 
[0018] A paraphrase arranges irregularly the concave pattern with which the heights of the first 
insulating layer in this invention were isolated. Since the convex pattern with which the shape of a 
column was isolated is arranged irregularly, the heights of the first insulating layer in the conventional 
technique tended to separate in the subsequent manufacture process. On the other hand, in this 
invention, since the touch area of heights and the substrate film can be made to increase by the 
isolated concave pattern being arranged irregularly, heights cannot separate easily in a subsequent 
manufacture process. 

[0019] Moreover, said heights are good also as that by which the linear convex pattern has been 
arranged irregularly. Also in this case, from the linear convex pattern being arranged irregularly, since a 
touch area with the substrate film increases from the convex pattern of the shape of a conventional 
column, as for heights, adhesion is improved. 

[0020] Moreover, as for said concavo-convex structure, the shape of toothing with irregular 1 -pixel unit 
or two or more pixel units could be repeatedly formed in all reflector fields. Thereby, since the 
interference phenomenon of a reflection property can be controlled, the bright high-definition display 
engine performance which the reflective mold liquid crystal display created using this reflector does not 
have a wavelength dependency by the light source, and degradation of a color property does not have, 
either is obtained. 

[0021] Moreover, said heights are carrying out melting of this, and may be changed into a smooth cross- 
section configuration. The reflector which formed the second insulating layer, acquired concavo-convex 
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structure and was formed on this concavo-convex structure shows a good reflected light study property 
so that these heights may be covered after that, and the reflective mold liquid crystal display which has 
this reflector inside a liquid crystal cell further can realize a bright display. 

[0022] Moreover, since said first or second insulating layer can prevent the contamination from the 
outside of a switching element by serving as the protective coat of a switching element, the stable 
switching operation is realizable. 

[0023] moreover, both said first, and the second both [ either or ] — wiring (either drain wiring and gate 
wiring or both) — a wrap — by things, parasitic capacitance generated with wiring and a reflector can 
be made small, and, thereby, generating of the cross talk of a reflective mold liquid crystal display etc. 
can be controlled. 

[0024] Moreover, the light which carried out incidence from between adjoining reflectors because both 
[ said / second / both / either or ] the first and an insulating layer have light absorption nature is 
absorbable with said light absorption object. Thereby, since the optical exposure to a switching element 
can be prevented, the reflective mold liquid crystal display which can acquire a good switching element 
property, consequently has high contrast and a daylight-display property is realizable. 
[0025] Moreover, the contact hole for connecting electrically the reflector on it and the switching 
element under it to both said first, and the second both [ either and ] may be formed. In this case, since 
a reflector can be prepared in the topmost part of a pixel, high numerical aperture-ization can be 
attained by enlarging area of a reflector, and the reflective mold liquid crystal display which so has the 
bright display engine performance can be realized. 

[0026] Moreover, the pattern NINGU process for forming heights can be shortened by using for said 
heights the organic system ingredient or the inorganic system ingredient which has photosensitivity. 
Furthermore, since the pattern NINGU process for forming a contact pattern can be shortened and 
simplification of a process can be attained by this by using for said second insulating layer the organic 
system ingredient or the inorganic system ingredient which has photosensitivity, low cost-ization of a 
reflective mold liquid crystal display is realizable. 

[0027] Furthermore, the process which forms said first insulating layer in the approach of forming said 
concavo-convex structure, The FOTORISO process which forms a resist pattern on said first insulating 
layer, The process which etches into said first insulating layer, and the process which exfoliates the 
resist film which remained on said first insulating layer, It is good also as a thing equipped with the 
process which smooths said concavo-convex structure, and the process which forms said second 
insulating layer on the first [ after melt / said ] insulating layer by carrying out melt of said first 
insulating layer after etching by heat treatment. Thereby, it is smooth, and since the continuous 
concavo-convex structure can be manufactured, the reflector which has a uniform concave convex 
without film peeling of heights is realizable. 

[0028] Moreover, the process which forms said first insulating layer in the approach of forming said 
concavo-convex structure using the organic system insulating material or the inorganic system 
insulating material which has photosensitive ability, The exposure process for forming a concavo-convex 
pattern in said first insulating layer, and the development process which performs etching development 
to said first insulating layer, It is good also as a thing equipped with the melt process which smooths 
said concavo-convex structure, and the process which forms said second insulating layer on the first 
[ after melt / said ] insulating layer by carrying out melt of said first insulating layer after etching 
development by heat treatment. Thereby, it is smooth, and since the continuous concavo-convex 
structure can be manufactured, the reflector which has a uniform concave convex without film peeling 
of heights is realizable. 

[0029] With moreover, the insulating substrate equipped with the transparency electrode and the 
insulating substrate equipped with the reflecting plate formed on the insulator layer which has concavo- 
convex structure In the reflective mold liquid crystal display which consists of structure which put the 
liquid crystal layer, the concavo-convex level difference section formed in said 1st insulator layer The 



-6- 



process which forms the organic system insulator layer or the inorganic system insulator layer which 
has photosensitive ability as this insulator layer, Are smooth by the exposure process for forming a 
concavo-convex pattern, the development process to etch, the melt process to which melt of said 
concavo-convex level difference section is carried out by heat treatment after that, and the process 
which forms the 2nd insulator layer in the upper part further. Arid by the continuous concavo-convex 
structure being manufactured, in pattern NINGU of the concavo-convex level difference section, since 
resist spreading in a resist process, exfoliation, and an etching process can be skipped, simplification of 
a process can be achieved and low cost-ization of a reflective mold liquid crystal display can be realized. 
[0030] Moreover, in the approach of forming said contact hole, it is good also as a thing equipped with 
the process which forms said second insulating layer using the organic system insulating material or the 
inorganic system insulating material which has photosensitive ability, the exposure process which forms 
the pattern for forming said contact hole in said second insulating layer, and the development process 
which forms said contact hole by performing etching development to said second insulating layer. Since 
resist spreading in a resist process, exfoliation, and an etching process can be skipped and simplification 
of a process can be attained in pattern NINGU of a contact pattern by this, low cost-ization of a 
reflective mold liquid crystal display is realizable. 
[0031] 

[Embodiment of the Invention] Drawing 1 is the sectional view showing the first operation gestalt of the 
reflective mold liquid crystal display concerning this invention. Hereafter, it explains based on this 
drawing. 

[0032] The glass substrate 581 as the first substrate with the transparent reflective mold liquid crystal 
display of this operation gestalt, The transparent electrode 60 prepared on the glass substrate 581, and 
the glass substrate 582 as the second substrate, The insulator layer 44 by which the concavo-convex 
structure 50 was formed in the front face while being prepared on the glass substrate 582, It has the 
liquid crystal layer 61 put by the reflector 51 side of a glass substrate 582 the reflector [ which was 
prepared on the insulator layer 44 in the configuration in which the concavo-convex structure 50 was 
made to reflect ] 51, and transparent electrode 60 side of a glass substrate 581. And the insulator layer 
44 is equipped with the second insulating layer 49 of a wrap for the first insulating layer 45 by which the 
crevice 46 of a large number which were surrounded by heights 47 and isolated in the perimeter has 
been arranged irregularly, and the whole insulating layer 45. 

[0033] As for heights 47, the whole is connected reticulated. Therefore, the part is supported by the 
surrounding heights 47 even if the adhesion force with a substrate becomes weaker in the part of the 
whole heights 47. Therefore, peeling of heights 47 is prevented. 

[0034] With this operation gestalt, the liquid crystal layer 61 is formed between the lower part side 
substrate 7 which counters mutually, and the opposite side substrate 1. The lower part side substrate 7 
has the thin film transistor 40 of the reverse stagger structure as a switching element formed on the 
glass substrate 582, the insulator layer 44 which has the concavo-convex structure 50 on a front face, 
and the reflector 51 which consists of a high reflective effectiveness metal formed so that an insulator 
layer 44 top might be covered. 

[0035] A thin film transistor 40 forms the metal layer 41, an insulating layer 42, and semi-conductor 
layer 43 grade, and consists of the gate electrode formed by giving a photolithography process and an 
etching process to these film, gate dielectric film, semi-conductor film, a source electrode, and a drain 
electrode. Moreover, the first insulating layer 45 which used the organic system insulator layer or the 
inorganic system insulator layer for the ingredient is located on a thin film transistor 40. The isolated 
crevice 46 and the continuous heights 47 are formed in the insulating layer 45. A crevice 46 and heights 
47 are arranged irregularly. When the second insulating layer 49 covers a crevice 46 and heights 47 top, 
the concavo-convex structure 50 is formed in the front face. By forming a metal with a high reflection 
factor on the concavo-convex structure 50, the reflector 51 which has high reflective effectiveness is 
formed. 
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[0036] The configuration whose reflector 51 front face the concavo-convex structure 50 is reflected 
and is whenever [ concavo-convex tilt-angle / of reflector 51 front face ] will determine the optical 
property of the reflected light. So, whenever [ tilt-angle / of the concavo-convex structure 50 ] is 
designed so that a desired reflected light study property may be acquired. In addition, the concavo- 
convex structure 50 should just be constituted from two or more sorts of different values by a convex 
pitch, a concave pitch, convex height, or the concave depth at this time. 

[0037] Since it connects with the source electrode 53 of a thin film transistor 40 electrically through the 
contact hole 52 formed in the insulator layer 44, the reflector 51 also has the function as a pixel 
electrode. 

[0038] Next, actuation of the reflective mold liquid crystal display of this operation gestalt is explained. 
[0039] In confession voice, the incident light 55 which carried out incidence from the outside of the 
opposite side substrate 1 passes a polarizing plate 56, the phase contrast plate 57, a glass substrate 
581, a color filter 59, a transparent electrode 60, and the liquid crystal layer 61. It is reflected according 
to the directivity reflecting the configuration of the concave convex 62 of a reflector 51, the liquid 
crystal layer 61, a transparent electrode 60, a color filter 59, a glass substrate 581, the phase contrast 
plate 57, and a polarizing plate 56 are passed again, and it is returned outside as a display light 63. On 
the other hand, although the incident light 55 which carried out incidence from the outside of the 
opposite side substrate 1 is reflected with a reflector 51 like the time of confession voice in the state of 
black, outgoing radiation is not carried out outside by being intercepted with a polarizing plate 56. 
Thereby, ON/OFF actuation of light is attained. 

[0040] Next, the modification of the reflective mold liquid crystal display of this operation gestalt is 
explained. 

[0041] A reflector 51 can be formed in the topmost part of a pixel by forming the contact hole 52 for 
connecting electrically the reflector 51 on it, and the thin film transistor 40 under it to both or either of 
the insulating layers 45 and 49. Therefore, high numerical aperture-ization can be attained by enlarging 
area of a reflector 51, and, so, the bright display engine performance can be realized. 
[0042] Moreover, the organic system ingredient or the inorganic system ingredient which has 
photosensitivity may be used for heights 47. Thereby, the pattern NINGU process for forming heights 47 
can be shortened. Since formation of heights 47 is completed at the process of formation of a 
photopolymer, exposure, and development etching, specifically compared with the case where the 
conventional resist process is used, the process of resist spreading, film etching, and resist exfoliation 
can be skipped. 

[0043] Furthermore, an insulating layer 49 is good also as the organic system ingredient which has 
photosensitivity, or an inorganic system ingredient. Thereby, also in the pattern NINGU process for 
forming a contact pattern, since it can shorten compared with the conventional resist process, 
simplification of a process can be attained. 

[0044] As such photopolymer film, there is acrylic resin, such as a trade name "OFPR800" by TOKYO 
OHKA KOGYO CO., LTD. and a trade name "PC339" by Japan Synthetic Rubber Co., Ltd., etc. 
Moreover, a photosensitive insulating material may not be limited to this, but other organic system resin 
or inorganic system resin is sufficient as it. 

[0045] Drawing 2 is the top view showing the first insulating layer for 1 pixel in the reflective mold liquid 
crystal display of this operation gestalt, and the number of drawing 2 R> 2 [1] is the first, and that of 
drawing 2 [2] is the second. Hereafter, it explains based on this drawing. 

[0046] In the first example of drawing 2 [1], the crevice 461 of a large number which were surrounded by 
heights 471 and isolated in the perimeter is arranged irregularly. The crevice 461 has become depressed 
in the shape of a rectangular head. In the second example of drawing 2 [2], the crevice 462 of a large 
number which were surrounded by heights 472 and isolated in the perimeter is arranged irregularly. A 
crevice 462 consists of a part surrounded by the linear heights 472 of a large number arranged 
irregularly. 
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[0047] With this operation gestalt, since the touch area of heights 471,472 and a substrate can be 
enlarged and adhesion with the substrate film can be improved, the good heights 471,472 without film 
peeling are realizable. 

[0048] Drawing 3 is the explanatory view showing the second operation gestalt of the reflective mold 
liquid crystal display concerning this invention. Hereafter, it explains based on this drawing. 
[0049] As long as the concavo-convex pattern in this operation gestalt is irregular in the range beyond 
the 1 -pixel unit of a reflective mold liquid crystal display, it may be good, for example, it may be the field 
of 3-pixel units, such as RGB or RGGB, or a 4-pixel unit, and irregularity is sufficient as it. Furthermore, 
it may consider as the irregular concavo-convex pattern 65 in the field of the number of pixels beyond it, 
this may be repeated, and irregularity may be constituted to the reflecting plate field in which it is 
located all over a panel display. In this case, the same bright reflecting plate as the case where the 
whole reflecting plate panel surface is formed by the perfect irregular pattern can be obtained. 
[0050] Drawing 3 [a] is the example which repeated the irregular arrangement pattern to the whole 
surface viewing area per 1 pixel. Drawing 3 [b] is the example which repeated the irregular arrangement 
pattern to the whole surface viewing area in the unit 2 pixels or more. Since drawing 3 [b] can repeat an 
irregular arrangement pattern efficiently, it is more desirable. In addition, although carried out about the 
isolated concave pattern with this operation gestalt, it is not limited to this, for example, the line 
mentioned above — also in a pattern etc., the same effectiveness is realizable. 

[0051] Drawing 4 [1] is the sectional view showing the third operation gestalt of the reflective mold 
liquid crystal display concerning this invention. Hereafter, it explains based on this drawing. 
[0052] With this operation gestalt, it heat-treats after heights formation and considers as the smooth 
heights 66 by changing the shape of toothing. Thereby, a reflected light study property becomes good 
because the shape of toothing formed in a reflector front face becomes smoother. In addition, it is 
smooth, and the approach of forming continuous heights is not restricted to heat treatment stated with 
this operation gestalt, and you may make it put heights to the solution which presents melting nature or 
bloating tendency to the ingredient of heights. 

[0053] Drawing 4 [2] is the sectional view showing the fourth operation gestalt of the reflective mold 
liquid crystal display concerning this invention. Hereafter, it explains based on this drawing. 
[0054] Insulating layers 45 and 49 are formed so that a thin film transistor 40, wiring 67, the source 
electrode 53, and drain electrode 54 grade may be covered. The reflector 51 electrically connected with 
the thin film transistor 40 through the contact hole 52 has structure separated between layers through 
the insulating layer 49. Insulating layers 45 and 49 are equipped with the function as a protective coat 
Moreover, directly, insulating layers 45 and 49 are touching and are used for the thin film transistor 40 
as passivation film of a thin film transistor 40. In addition, the silicon nitride (SiN) or silicon oxide (SiO) 
used as a protective coat of a thin film transistor from the former between insulating layers 45 and 49 
and a thin film transistor 40 may be inserted. 

[0055] Drawing 5 is the sectional view showing the fifth operation gestalt of the reflective mold liquid 
crystal display concerning this invention. Hereafter, it explains based on this drawing. 
[0056] The parasitic capacitance conventionally generated among both with structure since [ which is 
shown in drawing 5 [a] ] spacing between a reflector 51 and wiring 67 is small is large. On the other 
hand, in the case of this operation gestalt shown in drawing 5 [b], both both [ either or ] 45 and 49 are 
arranged so that a wiring 67 (both drain wiring, and gate both [ either or / its ]) top may be covered. 
That is, since insulating layers 45 and 49 can be used for the insulator layer located between a reflector 
51 and wiring 67, it is made to the thickness of about 1-5 micrometers. Since parasitic capacitance 
generated between a reflector 51 and wiring 67 can be made small by this, generating of the cross talk 
of a reflective mold liquid crystal display etc. can be controlled. 

[0057] Furthermore, since area of the reflector 51 per pixel can be enlarged more by making wiring 67 
and a reflector 51 overlap as shown in drawing 5 [c], the bright display engine performance is realizable. 
In addition, insulating layers 45 and 49 may not be limited to being arranged on gate wiring or drain wiring, 
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for example, may be arranged on a thin film transistor or its electrode. 

[0058] Drawing 6 is the sectional view showing the sixth operation gestalt of the reflective mold liquid 
crystal display concerning this invention. Hereafter, it explains based on this drawing. 
[0059] As long as the second insulating layer 81 has the insulating engine performance, organic system 
resin or inorganic system resin is sufficient as it, and it may have transparency, coloring nature, and light 
absorption nature further. When an insulating layer 81 has light absorption nature especially, the light 80 
which carries out incidence from between the adjoining reflectors 51 can be completely absorbed by the 
insulating layer 81. Since optical off-leak of thin film transistor 40 property can be prevented by the 
ability preventing the optical incidence to a thin film transistor 40 by this, the reflective mold liquid 
crystal display which has a good switching characteristic is realizable. 

[0060] If it is arranged so that it may prevent irradiating light to a thin film transistor 40 that what is 
necessary is just to use the insulating layer 81 which has the light absorption nature at this time for the 
insulator layer which forms concavo-convex structure, since the same effectiveness will be acquired, it 
is not limited to especially the location of illustration. 

[0061] However, simplification of a process can be attained if a photosensitive light absorption layer is 
used for the smooth concavo-convex film formed in the bottom of a reflector 51. As these ingredients, 
if the trade name "a black resist" by TOKYO OHKA KOGYO CO., LTD., "CFPR", "BK-748S", "BK- 
430S", etc. are used, formation of a good light absorption layer and formation of good concavo-convex 
structure can be performed. Moreover, the effectiveness same also as other black resin ingredients is 
acquired. Furthermore, as a light absorption layer, the film of light absorption nature and light reflex 
nature is sufficient, and a metallic material, the insulating material which does not penetrate light, or the 
inorganic combination film is sufficient. 

[0062] Drawing 7 and drawing 8 are the sectional views showing the first operation gestalt of the 
manufacture approach of the reflective mold liquid crystal display concerning this invention. Hereafter, it 
explains based on these drawings. 

[0063] These drawings show the production process by the side of a switching element substrate. In 
addition, with this operation gestalt, the thin film transistor of reverse stagger structure is used as a 
switching element. 

[0064] The production process of the TFT substrate in this operation gestalt Formation of formation of 
[a] electrode material, formation of [b] gate electrode 90, [c] gate dielectric film 91, the semi-conductor 
layer 92, and the doping layer 93, Formation of formation of the [d] island 94, formation of [e] electrode 
material, [f] source electrode 95, and the drain electrode 96, It consists of formation of the [g] first 
insulating layer 97, formation of the [h] heights 98, [i] surface type-like translation process processing, 
formation of the D] second insulating layer 99, formation of the [k] contact hole 100, and formation of 
the [I] reflector 101. 

[0065] Furthermore, a process [h] consists of (1) resist formation of a up to [ an insulating layer 97 ], 
the resist pattern formation for (2) irregularity, (3) heights 98 formation, and each process processing of 
(4) resist exfoliation **. The level difference of the heights 98 at this time is controllable by the 
thickness of the insulating layer 97 in a process [g]. So, that what is necessary is for height required for 
the reflecting plate optical property considered as a request just to determine a concavo-convex level 
difference, if it is the range of 0.4-5 micrometers, a good reflected light study property will be acquired. 
[0066] Moreover, melt of the heights 98 front face after pattern formation is carried out, and it is made 
to change into a smooth configuration by performing heat treatment of about 1 50-300 degrees C by 
surface type-like translation process processing of a process [i]. In addition, in surface type-like 
translation process processing, it is not limited to heat treatment but other processings, for example, 
the melting processing by the chemical etc., may be used. 

[0067] Moreover, although aluminum material which is an efficient metal was used as a reflector 101, if 
silver material or a silver alloy is used, since still higher reflective effectiveness will be acquired, the 
bright reflective engine performance is realizable. In addition, as a switching element, an order stagger 
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structure thin film transistor or MIM diode may be used. Moreover, it may not be limited to the structure 
shown with this operation gestalt also in the reverse stagger structure thin film transistor, and a thing 
with structures other than this may be used. Moreover, although the glass substrate was used for the 
lower part side substrate which has a switching element, and the opposite side substrate, it may not be 
limited to this but substrates other than this, for example, a plastic plate, a ceramics substrate, a semi- 
conductor substrate, etc. may be used. 

[0068] Next, the second operation gestalt of the manufacture approach of the reflective mold liquid 
crystal display concerning this invention is explained. 

[0069] Except for the point that a resist process becomes unnecessary, it is the same as that of 
drawing 7 and the first operation gestalt of drawing 8 by having used for the first and the second 
insulating layer the ingredient which has photosensitive ability with this operation gestalt. 
[0070] In the gestalt of this operation, since pattern processing can do a photopolymer by exposure and 
development directly by using a photopolymer for the first insulating layer 97 in forming heights 98, 
resist spreading and an exfoliation process can be simplified, furthermore, the thing for which a 
photopolymer is used for the second insulating layer 99 — formation of a contact hole 100 — carrying 
out — hitting — the same — a pattern formation process — it can simplify . So, shortening larger than 
the number of production processes shown in drawing 7 and the first operation gestalt of drawing 8 is 
made, consequently a reflective mold liquid crystal display can be offered by low cost. 
[0071] 

[Example] (Example 1) Drawing 9 and drawing 10 are the sectional views showing the example 1 of the 
reflective mold liquid crystal display concerning this invention. Hereafter, it explains based on these 
drawings. 

[0072] In this example, the thin film transistor of order stagger structure was adopted as a switching 
element.. Reflective mold liquid crystal display manufacture of this example is manufactured according to 
the following processes. 

[a] Form 50nm of Cr(s) by the sputtering method on a glass substrate. 

[b] Formation of the source electrode 200 and the drain electrode 201 (1PR). PR are the abbreviation 
for a photoresist. 

[c] Form 100nm and the semi-conductor layer 203 by 100nm, and form an insulator layer 204 for the 
doping layer 202 by 50nm and plasma CVD. 

[d] Island 205 formation (2PR). 

[e] Form gate dielectric film 204 by 350nm plasma CVD. 

[f] Form 50nm of Cr(s)206 by the sputtering method. 

[g] Formation of the gate electrode 207. 

[h] Formation of the 1st organic compound insulator 208 (3 micrometers). 
Pattern formation of the [i] heights 209 (3PR). 

D] Formation of the 2nd organic compound insulator 210 (1 micrometer). 

[k] Formation of a contact hole 21 1 (4PR). 

[I] Form 300nm of aluminum by the sputtering method. 

[m] Formation of the reflective pixel electrode plate 212 (5PR). 

[0073] In addition, in the process [c], n mold-ized amorphous silicon film was used for the amorphous 
silicon film and a doping layer at the gate dielectric film used by this example at the silicon nitride and 
the semi-conductor layer. These plasma-CVD conditions were set up as shown below. In the case of 
silicon oxide, a silane and oxygen gas were used for reactant gas, and it was referred to as about 0.1 to 
0.5 gas stream quantitative ratio (a silane/oxygen), the membrane formation temperature of 200-300 
degrees C, the pressure of 133Pa, and plasma power 200W. In the case of the silicon nitride, a silane and 
ammonia gas were used for reactant gas, and it was referred to as the gas stream quantitative ratio (a 
silane/ammonia) 0.1 to 0.8, the membrane formation temperature of 250 degrees C, the pressure of 
133Pa, and plasma power 200W. In the case of the amorphous silicon film, a silane and hydrogen gas 
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were used for reactant gas, and it was referred to as the gas stream quantitative ratios (a 
silane/hydrogen) 0.25-2, the membrane formation temperature of 200-250 degrees C, the pressure of 
133Pa, and plasma power SOW. In the case of n mold-ized amorphous silicon film, the silane and the 
phosphine were used for reactant gas and it was referred to as the gas stream quantitative ratios (a 
silane/phosphoretted hydrogen) 1-2, the membrane formation temperature of 200-250 degrees C, the 
pressure of 133Pa, and plasma power 50W. 

[0074] Moreover, dry etching was adopted as the silicon nitride and the amorphous silicon layer in island 
formation of a process [d]. The mixed water solution of a fault hydrochloric acid and the 2nd cerium 
ammonium of a nitric acid was used for etching of Cr layer at the time of formation of the gate 
electrode of a process [g]. Moreover, a fluorine tetrachloride and oxygen gas were used for etching gas, 
and it considered as the reaction pressure of 0.665~39.9Pa, and the plasma power 100-300W at etching 
of a silicon nitride. Moreover, it considered as the reaction pressure of 0.665-39.9Pa, and the plasma 
power 50-200W at etching of an amorphous silicon layer using chlorine and hydrogen gas. Moreover, at 
the FOTORISO process, the usual resist process was used altogether. 

[0075] In this example, although Cr was used for the source electrode and the drain electrode and Cr 
metal was used for the gate electrode, each electrode material is not limited to these. As electrode 
material other than this, monolayers, such as Ti, W, Mo, Ta, Cu, aluminum, Ag, ITO, ZnO, and SnO, or the 
cascade screen by the combination of these electrodes may be adopted. 

[0076] At this example, the irregularity formed in the reflecting plate lower part is made from a process 
[i] and [j]. The formation approach at this time is shown. 

[0077] 2 micrometers of resist film are formed on the first organic compound insulator 208 formed at 
the process [h], and the linear pattern which continued according to exposure and a development 
process forms the resist pattern arranged irregularly. Then, etching processing of the organic compound 
insulator 208 is carried out, and heights 209 can be formed by carrying out resist exfoliation. The 
pattern of a panel viewing area and its enlarged drawing are shown in drawing 1 1 . In drawing 1 1 , the 
linear heights which the sign 215 followed, and a sign 216 are the isolated crevices. 
[0078] In the case of this example, the polyimide film (trade name by Nissan Chemical Industries, Ltd. 
"RN-812") was used for the organic system insulator layer 208 of a process [h]. Spreading conditions 
were set as for [ 90 degrees-C and temporary firing time ] 10 minutes whenever [ spin rotational 
frequency 1200rpm and temporary-quenching Nariatsu ], and were made into 250 degrees C, and this 
firing time 1 hour whenever [ glost firing Nariatsu ]. the case of said resist used for this pattern 
formation on the other hand — whenever [ spin rotational frequency 1000rpm and temporary-quenching 
Nariatsu ] — for [ 90 degrees-C and temporary baking ] 5 minutes, after that, exposure, and 
development — after [ pattern formation ] and postbake 90degree C — and it processed for 30 minutes. 
The dry etching conditions of this polyimide film of having performed this resist pattern as a mask layer 
used a fluorine tetrachloride and oxygen gas for etching gas, and made them the gas stream quantitative 
ratios (a fluorine tetrachloride / oxygen) 0.5-1.5, the reaction pressure of 0.665~39.9Pa, and the plasma 
power 100-300W. In addition, the usual resist process was used for all FOTORISO processes. 
[0079] In contact hole 21 1 formation of a process [k], pattern formation was performed using the resist 
process. In addition, the polyimide film which is the 2nd organic compound insulator 210, and the silicon 
nitride which is gate dielectric film 204 were etched according to the dry etching process for contact 
hole 21 1 formation at this time. 

[0080] Moreover, although the same organic resin ingredient was used for the 1st organic compound 
insulator 208 and 2nd organic compound insulator 210, even if it uses a different ingredient, a concavo- 
convex insulating layer can be formed similarly. It was realizable even if it used the combination of 
inorganic system resin and organic system resin, such as acrylic resin, polyimide resin, a silicon nitride, 
acrylic resin and silicon oxide, and polyimide resin, or its reverse combination for the 1st organic 
compound insulator and 2nd organic compound insulator. 

[0081] At this example, after that, reflective effectiveness was high, and the adjustment with a TFT 
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process formed the good aluminum metal, and formed the reflector 212 as a pixel electrode-cum-a 
reflecting plate by carrying out pattern formation of this. Wet etching processing was performed to the 
aluminum at this time, and the mixed liquor which consists of the phosphoric acid, acetic acid, and nitric 
acid which were heated at 60 degrees C was used for the etching reagent. 

[0082] In addition, the concavo-convex maximum level difference of reflector 212 front face is a 
configuration with a concavo-convex random flat-surface configuration by about 1 micrometer. Then, as 
each film surface countered, it piled up the above-mentioned TFT substrate and the opposite substrate 
which has the transparent electrode formed by ITO of the transparence electric conduction film. In 
addition, orientation processing is performed and the TFT substrate and the opposite substrate were 
stretched by applying the adhesives of an epoxy system to a panel periphery through spacers, such as a 
plastics particle. The reflective mold liquid crystal display was manufactured by pouring in liquid crystal 
after that and considering as a liquid crystal layer. 

[0083] From there being no peeling of heights 209, a reflector 212 is uniform and has the good reflective 
engine performance of light-scattering nature. Therefore, the display engine performance of the 
reflective mold liquid crystal display using a reflector 212 was able to realize the monochrome reflective 
mold panel which has a white display brighter than a newspaper. Moreover, when a RGB color filter was 
installed in an opposite substrate side, the bright color reflective mold panel was realized. 
[0084] Moreover, the difference of elevation (height of heights 209) of the irregularity of this example is 
not limited above. Since the difference of elevation of this irregularity is changeable in the large range, it 
is using the concavo-convex structure of this invention, and can offer the reflective mold liquid crystal 
display into which the directivity of the reflecting plate engine performance was changed a lot. 
[0085] moreover, the pattern formed in the 1st organic compound insulator 208 in this example — a line 
— although the pattern was used, it is not limited to this. Even if it used the pattern of the isolated 
crevice shown in drawing 12 , the reflective mold liquid crystal display which has the same display, engine 
performance was realizable. 

[0086] (Example 2) Drawing 13 and drawing 14 are the sectional views showing the example 2 of the 
reflective mold liquid crystal display concerning this invention. Hereafter, it explains based on these 
drawings. 

[0087] The thin film transistor of reverse stagger structure was adopted as the switching element in this 
example. Reflective mold liquid crystal display manufacture of this example is manufactured according to 
the following processes. 

[a] Form 50nm of Cr(s) by the sputtering method on a glass substrate 230. 

[b] Formation of the gate electrode 231 (1PR). 

[c] Form 400nm and the semi-conductor layer 233 by 100nm, and form the doping layer 234 for gate 
dielectric film 232 by 100nm and plasma CVD. 

[d] Island formation 235 (2PR eye) 

[e] Form Cr and 50nm of ITO layers by the sputtering method, respectively. 

[f] Formation of the source electrode 236 and the drain electrode 237 (3PR eye). 

[g] Formation of the 1st organic compound insulator 238 (3 micrometers). 

[h] Formation of heights 239 (4PR). 

Formation of the [i] 2nd organic compound insulator 240 (1 micrometer). 

G] Formation of a contact hole 241 (5PR). 

[k] Form 300nm of aluminum 242 by the sputtering method. 

[I] Formation of a reflector 243 (6PR eye). 

[m] Gate end-offline child broth (7PR eye). 

[0088] The heights 239 in this example are formed at a process [h]. The formation approach at this time 
was made into the same conditions as an example 1. In this example, since reverse stagger structure 
was adopted as transistor structure, the routing counter is increasing to an example 1. 
[0089] In addition, the numerical aperture of the reflector 243 in this example was manufactured at 86%. 
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Then, as each film surface countered, it piled up the above-mentioned TFT substrate and the opposite 
substrate which has the transparent electrode formed by ITO of the transparence electric conduction 
film. In addition, orientation processing is performed to a TFT substrate and an opposite substrate, 
respectively, and both substrates were stretched by applying the adhesives of an epoxy system to a 
panel periphery through spacers, such as a plastics particle. Then, the reflective mold liquid crystal 
display was manufactured by pouring in liquid crystal. 

[0090] In the case of the reflective mold liquid crystal display in this example, a process damage was not 
able to be given like the case of an example 1 at a switching element, and the good component property 
could be acquired by this, and desired concavo-convex reflecting plate structure was able to be 
acquired. Consequently, the color reflective mold panel manufactured by this example had the bright 
high definition display. 

[0091] (Example 3) Drawing 1 5 and drawing 16 are the sectional views showing the example 3 of the 
reflective mold liquid crystal display concerning this invention. Hereafter, it explains based on these 
drawings. 

[0092] The heights located under a reflector have the description of this example in the point currently 
formed by the shape of smooth toothing. Except that the process which changes into a smooth 
configuration the irregularity located under a reflector by the manufacture approach of this example is 
added, it is completely the same as that of an example 1 or an example 2. That is, a heat treatment 
process is added after the concavo-convex pattern formation of the process [i] in an example 1, or the 
process [h] in an example 2. 

[0093] In this example, oven performed 260 degrees C and processing of 1 hour in nitrogen-gas- 
atmosphere mind as a heat treatment process after concavo-convex formation. Thereby, what was 
about 60 - 80 degrees changed to about 10-40 degrees after heat treatment before heat treatment 
whenever [ concavo-convex tilt-angle]. The shape of acquired toothing was changed into the smooth 
heights 250 of the shape of a rectangle to the letter of a sign curve. In addition, in the case of the 
reflective mold liquid crystal display in this example, the average of whenever [ concavo-convex tilt- 
angle / of a concavo-convex front face ] was set up so that it might become about 8 times. Moreover, 
whenever [ concavo-convex tilt-angle ] is controllable by changing the baking temperature of said heat 
treatment process. 

[0094] Moreover, the difference of elevation of the irregularity finally formed in a reflector front face 
was set as 1 micrometer like the example 1 and the example 2. However, as for the optical property of 
the reflector obtained by enlarging the concavo-convex difference of elevation further, the very strong 
thing of dispersion nature is obtained. In this case, by applying to what has a big screen size especially, 
since the visual field dependency over the brightness of a panel display property is small, a legible 
reflective mold liquid crystal display can be obtained. Moreover, what has directivity strong [ the optical 
property of a reflector ] is obtained by making the concavo-convex difference of elevation small. In this 
case, a brighter display property is realizable by applying to the reflective mold liquid crystal display for 
portable information devices with a comparatively small screen size. Thus, according to the purpose of 
use or a panel screen product, a concavo-convex surface structure is freely controllable. 
[0095] Moreover, the insulator layer of this example is being between the reflector located on it, and the 
switching element located in the bottom of it, and is functioning as a protective coat of a switching 
element. 

[0096] (Example 4) The description of this example is a point using the organic system insulator layer 
which has photosensitive ability in the insulating layer located under a reflector. The manufacture 
process of the reflective mold liquid crystal display in this example is completely the same as an 
example 1 or an example 2, except that a photopolymer (this example photosensitive acrylic resin) is 
used for the insulating layer under a reflector. That is, a different point is in the place which uses the 
photosensitive film for the insulating layer formed in a process [g] and [i] in a process [h], [j], and an 
example 2 in the example 1. 
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[0097] Only by adding the process of the photosensitive film, a concavo-convex formation process turns 
into the formation process of the photosensitive film, a direct exposure process to sensitization 
membrane formation, an etching development process, and a melt process by heat treatment. Since 
there is no need for resist spreading, resist development, and a resist exfoliation process by this 
compared with the concavo-convex formation process performed in the examples 1, 2, and 3, 
simplification of a process can be performed. 

[0098] In this example, as a photosensitive ingredient, although photosensitive acrylic resin was used, it 
is not limited to this. Effectiveness with the same said also of other photosensitive ingredients, for 
example, photosensitive organic resin, and the photosensitive inorganic film was realizable. In addition, as 
a photosensitive ingredient, even if it used trade name "LC100 of the trade name "OFPR800" by 
TOKYO OHKA KOGYO CO., LTD., and the product made from SHIPURE, the trade name "OPUTOMA 
ser j es " by Japan Synthetic Rubber Co., Ltd., the trade name "photosensitive polyimide" by Nissan 
Chemical Industries, Ltd., etc., the same concavo-convex insulating layer was obtained. 
[0099] (Example 5) In this example, the thin film transistor of reverse stagger structure was adopted as 
a switching element. The basic manufacture process in this example is the same as drawing 15 and 
drawing 16 except the point of using the photopolymer film for the 1st insulating layer and 2nd insulating 
layer, and the point that a resist process is excluded in the case of formation of heights and a contact 
hole in a list. The reflective mold liquid crystal display of this example is manufactured according to the 
following processes. 

[0100] [a] Form 50nm of Cr(s) by the sputtering method on a glass substrate. 

[b] Formation of a gate electrode (1PR). 

[c] Form 400nm and a semi-conductor layer by 100nm, and form 100nm of doping layers for gate 
dielectric film by plasma CVD, respectively. 

[d] Island formation (2PR eye). 

[e] Form Cr and 50nm of ITO layers by the sputtering method, respectively. 

[f] Formation of a source electrode, a drain electrode, and the electrode for concavo-convex formation 
(3PR eye). 

[g] Formation of photosensitive acrylic resin (3 micrometers). 

[h] Concavo-convex pattern exposure to photosensitive acrylic resin (4PR). 
Formation of the irregularity by [i] development etching process. 

[j] Contact pattern exposure to photosensitive acrylic resin (5PR). 
[k] Formation of contact by the development etching process. 
[I] Form 300nm of aluminum by the sputtering method, 
[m] Formation of a reflective pixel electrode plate (6PR eye), 
[n] Gate end-of-line child broth (7PR eye). 

[0101] Then, the reflective mold liquid crystal display was manufactured by piling up an opposite 
substrate. The obtained reflective mold liquid crystal display was able to realize bright high definition 
color display. 

[0102] In a process [h], the pattern used for the heights formation is shown in drawing 17 . the 
continuous line — a pattern — using it — a gate wiring and drain wiring top — a wrap — pattern 
formation of the 1st insulating layer and 2nd insulating layer was carried out like. Since parasitic 
capacitance generated between a reflector and wiring was made small by this, the good panel display 
engine performance was obtained. Moreover, also when the isolated concave pattern shown in drawing 
18 was used, the reflective mold liquid crystal display which has the same display engine performance 
was obtained. In addition, in drawing 1 7 and drawing 1 8 , the linear heights which the sign 215 followed, 
the crevice where the sign 216 was isolated, the heights of the line [ sign / 260 ] on wiring, the heights 
of the line [ sign / 261 ] on gate wiring, and a sign 262 are the linear heights on drain wiring. 
[0103] In addition, in the complete diagram side, duplication explanation was omitted by giving the same 
sign to the same part. 
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[0104] 

[Effect of the Invention] Since according to the reflective mold liquid crystal display concerning this 
invention, and its manufacture approach the part is supported by surrounding heights even if the 
adhesion force with a substrate becomes weaker in the part of the whole heights, when the whole 
heights of the insulator layer under a reflector are connected reticulated, peeling of heights can be 
prevented. 

[0105] If it puts in another way, since the heights formed in the first insulating layer consist of isolated 
crevices or continuous linear flat-surface patterns and they can enlarge the touch area of heights and a 
substrate, they can improve adhesion with the substrate film. Therefore, good heights without film 
peeling are realizable. Moreover, the reflective mold liquid crystal display manufactured using the 
reflector formed on these heights is uniform, and the high definition display which has a desired 
reflected light study property can be realized. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the first operation gestalt of the reflective mold liquid 
crystal display concerning this invention. 

[Drawing 2] It is the top view showing the first insulating layer for 1 pixel in the reflective mold liquid 
crystal display of this operation gestalt, and the number of drawing 2 [1] is the first, and that of drawing 

2 [2] is the second. 

[Drawing 3] It is the explanatory view showing the second operation gestalt of the reflective mold liquid 
crystal display concerning this invention, and the number of drawing 3 [a] is the first, and that of drawing 

3 [b] is the second. 

[Drawing 4] It is the sectional view showing the third and fourth operation gestalt of the reflective mold 
liquid crystal display concerning this invention, and drawing 4 [1] is the third operation gestalt, and 
drawing 4 [2] is the fourth operation gestalt. 

[Drawing 5] It is the sectional view showing the fifth operation gestalt of the reflective mold liquid 
crystal display concerning this invention, and, for drawing 5 [a], the number of the first example and 
drawing 5 [c] of the example of a comparison and drawing 5 [b] is the second. 
[Drawing 6] It is the sectional view showing the sixth operation gestalt of the reflective mold liquid 
crystal display concerning this invention. 

[Drawing 7] It is the sectional view showing the first operation gestalt of the manufacture approach of 
the reflective mold liquid crystal display concerning this invention, and a process advances in order of 
drawing 7 [a] - drawing 7 [g]. 

[Drawing 8] It is the sectional view showing the first operation gestalt of the manufacture approach of 
the reflective mold liquid crystal display concerning this invention, and a process advances in order of 
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drawing 8 [h] - drawing 8 [I]. 

[Drawing 9] It is the sectional view showing the example 1 of the reflective mold liquid crystal display 
concerning this invention, and a process advances in order of drawing 9 [a] - drawing 9 [h]. 
[Drawing 10] It is the sectional view showing the example 1 of the reflective mold liquid crystal display 
concerning this invention, and a process advances in order of drawing 10 [i] - drawing 10 [m]. 
[Drawing 1 1] It is the top view showing the first example of the pattern of the heights in an example 1. 
[Drawing 12] It is the top view showing the second example of the pattern of the heights in an example 
1. 

[Drawing 13] It is the sectional view showing the example 2 of the reflective mold liquid crystal display 
concerning this invention, and a process advances in order of drawing 13 [a] - drawing 13 [g]. 
[Drawing 14] It is the sectional view showing the example 2 of the reflective mold liquid crystal display 
concerning this invention, and a process advances in order of drawing 14 [h] - drawing 14 [I]. 
[Drawing 15] It is the sectional view showing the example 3 of the reflective mold liquid crystal display 
concerning this invention, and a process advances in order of drawing 15 [a] - drawing 15 [g]. 
[Drawing 16] It is the sectional view showing the example 2 of the reflective mold liquid crystal display 
concerning this invention, and a process advances in order of drawing 16 [h] - drawing 16 [I]. 
[Drawing 17] It is the top view showing the first example of the pattern of the heights in an example 5. 
[Drawing 18] It is the top view showing the second example of the pattern of the heights in an example 
5. 

[Drawing 1 9] It is the sectional view showing the conventional reflective mold liquid crystal display. 
[Drawing 20] It is the sectional view showing the manufacture approach of the conventional reflective 
mold liquid crystal display, and a process advances in order of drawing 20 [a] - drawing 20 [f]. 
[Drawing 21] It is the sectional view showing the manufacture approach of the conventional reflective 
mold liquid crystal display, and a process advances in order of drawing 21 [g] - drawing 21 [j]. 
[Drawing 22] It is the top view showing the pattern of the heights in the conventional reflective mold 
liquid crystal display. 
[Description of Notations] 

44 Insulator Layer 

45 Insulating Layer 

46 Crevice 

47 Heights 

49 Second Insulating Layer 

50 Concavo-convex Structure 

51 Reflector 

581 Glass Substrate (First Substrate) 

582 Glass Substrate (Second Substrate) 

60 Transparent Electrode 

61 Liquid Crystal Layer 



[Translation done.] 
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1 

«±t»^ tit K^SKIH] frllt^^SSnfc 

«T?Rtt6nfcs»iHii. ME*--©£«i©tfiES9j 

[8***2 J WEIHgSte. 5F«l!J»ClB«Snfc*»© 
8ttOi!b»lcJ:oTISnft«»*645. 

[ffl#*3] S9BBPfli£b«jtttllB*¥fi[X«2JK±0 
M&S 1 Xtt 2 EttO£l*S!ttA$^£E. 

[fit** 5] »B»=oWR±lcl«»W»fflO^'f s/ 

w#si, 2, 3x«4i2«»si*s!^a^^e. 
$mm 5 e«©ks* si&Aat^gB. 

2, 3, 4, 5 Xtt 6 EttOKttSMKAX* 
W#«l, 2, 3, 4, 5, 6X«7E*©R«*S!iSA 

[w*^9] wens— ©wmttaBtttiit^rf** « 

WjjfcEl. 2, 3, 4, 5, 6, 7X«8fB«CDK»gy 

[«f*5li0 3 iME*=©I^Jlttififttt1i6£tf-r<& 
#«»EX 6 * « , 

M3$fll, 2, 3, 4, 5, 6, 7, 8Xtt9E*©jR 

[fit** 1 1 ] fit** 1, 2, 3, 4, 5, 6, 7, 
8, 9XH1 0E*©Ka*g*A&*8B£*3tt*flE 



2 

Eai-©tt»HK:x-.y^>^*fT3Ig£. h3E^-0 

*ai»«±ica^fcu^^M!)!s*ji»-r*xst. x?^ 

«©wEsB-©»»ji±»cB(rEss-©i(ft«jis»is-r* 

tut** 1 2 3 at** 1, 2, 3, 4, 5, 6, 7, 
8, 9xiii 0E«oE»ffl*a*«««t:*w-airE 

DD O « it £ P J* T 3 * J* T * o T , 

tzm-n'&mmizjLy^yymmz'nommT.Mt. x 
y ^>ya«ao«rE»-©itt»ii3&s(Maafc«fc 0 

h $ *5 H t IC J; U «fEPflCi«jg*i» ZMZTZ *)V b 
lit. *;i^«©i»ES5-©tt»Ji±K:fflE£=©tt 

[fit** 1 3 ] fit** 8 E«»Kt*S!iJStA«*eSK 
^ h^-^SWESB-Oj&liEtc^rit-r^fci&o^^- 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] 91fiEC!}SlfS«AS$SEOX4MfljfiH:. 
TN (»^fXfyF*7f7-fjr) -«C«3t«*. 
St. STN U-A-y-fXfyK^fy-^^) * 
GH (^h*Xh) #5£, PDLC 

at) =n^xx'jy^*sc«sffl^fci*At. 
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3 

ft) y.it&m/mmm/&mmmy'(*-\ i (mi 

[0004] @i9ii m&<D-®.mftmjsj£,<Dfcmm 

[ooo53 ttfammm 1 a, mytm. 2 . {itBMS 3 . 

misnT^Zo TSB{a'Js«7«. ^^7>a«8, 

sts 8 ± ic $ ntz x < y ? > t & & ? ■» 

m-<Dmmmfr*>ti.z>thBVii o, -?-cD±tc^$n7i 

[0006] ftinnswft 1 6 zmm-?z>o 1 6 
[0007] cicDst!fSfKf B ^^e«a*tttg(c«, 

z.tx, t<D±iz&mr^Kmmmi z\zWLn>mm*m 
oizmmttez. 

[0 0 0 8] 020 Rzsm 2 1 te, f*©Sltl^^ 

3, jy,T. z.<Dmm\zm^mmr^. 

[0 0 0 9] ^Mh7>v7.5'S!iglST-tt. £^#7 
7>S*2 0±lC^-h*@2 1 (0 2 0 

[a] ) „ M^T. f-Vm&.Wk22. fifti2 3, 
K-tf>^l2 4^1f5 (02 0 [b] ) o 
T, f#M2 3&tfK-t!>^H2 4COT-r^>K2 
5£flMb (0 2 0 [c] ) . 7-7*12 6, K.I/-T 
>WI2 7SMt^> (0 2 0 [d] ) . ^-CD^, M» 

nM<DMmxmz&z>. 

[0010] K«*ffitf)S3jgif§T*«, ^-r^tt^* 
-r^#«^^»)^2 8&wtfL-?% (020 [e] ) . m 

f$.mmzihffi2 9*Mf&v (020 [f] ) , Dum\z£ 

Z (02 1 [g] ) . i©±g|5*#^^»il 
3 l-egp^iKcfcD, cfc9?it<=>fr&[Htfl®'3 2£J£i£ 

(021 [h] ) „ ^^t> iih7>^x^ov 



(3) 

4 

-7.mmzfrttnM*n.%mz&m.-t : z>tctbv>^>5>>; 
has 3 3 zmi&v (021 [ i ] ) , *<DmzK%nm 
3 4^Mt5 (021 [j] ) o z\<Ds.mmm<Dmm 

JsmS, mX-&¥f'j>W6 1 - 6 3 9 0^?g, X\f7°n 
y-f^>^-ty'lX7l'f-f- (Tohru koizum 
i and Tatsuo Uchida, Proceedings of the SID, Vol.2 
9, 157, 1988) CiiSSnTl^. 
[0011] 

[mWtfMVtLJ: o tr^SIS] 12 211 02 0 
10 [f ] (DXWZ&tf%th^2 9©/^->£^-f¥®0 
^O0ffilcS"^#UiB^T^. 
[0 0 12] £jg|S2 9tt, — " 3— O^ifntfcJgbTt^ 

t>x tti^i y d -t x e b < \mm 7° □ -t 7. + 

. T*fe t ifb W 2 9 t ©«f *tt A*^b b . fiSB 2 9 ^**J 
[0 0 13] Lt*«oT, 3faoiHini«jS*5»««fi 

[0014] flSSo*insw±T*t:a. flSBT 

30 ^#*«fflT*iitttJ8b^. 
[0 0 15] 

mm<Dsm *sswoi«n sw*®(D(Hifl«ig© 
^ (Dmm^m & m % z. t \z $> % . 

[0016] 

40 8»»t6nfcjiw*at. jB^cD**t. z.<Dm=-(D&m 
±\zm-f snsttt. »c*iBK:iH]ia«ifi*»»fiEa nfctt 

<D±#£m?m-<Dii&mmt$: ffi7LT^z>o z\z\x\ w 
ffltit. mnmzmmo&^ft-c&o, ma&. mm 

so a«tf^5it#T!t5. 
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5 

to o 1 7] tt*8«Kfctts*-©i»»«©iaastt, 

7^11 £ Sir, ^•(Z)^»«ffi#t'fi]n-t'-r^. 

[0018] ftitiit, *mmzimz > w,-<»®.mm 
&^xbmn\z<\,\ 

Co o i 9] £rc> MfBdlSBte. mtk<Dihn5-y-h^ 
MmizmmzntcbcDt ixfei^. -©n^tc^T 

[0 0 2 0] $7c, HatB(H]fi«ii«. 1I*MXH2 

S5ffl^T^L7csws^^*se«. ytmz^z, 

[0021] tusEosutt. cin&^ii$-&s^t 

ffizm?£?iz%i-®mmm : £Bi&i;Tw&mmz», 
^0wamm±\zm^tcK^mm^ mi-uK^^ 
#tt£^u ^\zz\<DK%nm$:WiFB-t)iftmzft-rz> 

[0 0 2 2] £7c. HufS^-X^-CO^Ii^, 

^ ©^g|5^ 6 <Dr5& £ K <* ^ <t ^'T-^ -5 7c * . L 7c 

[0 0 2 3] £7c, H3l2^-Rt>'m-©l6ii:)ic7)^Tn 
1B*I (Kl/-r>gH«IS7Jcy-t>i2^ 

\z^K>Kmmm.^^m.(D^u7, h-^§ffliM 

[0 0 2 4] £7c. ffi$?,Wi-'<D&tfW,~<D®Mm<D^-f 
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« * K 6 7c & , -y > £ m & d 

[0025] ifc. wtBm-s^-©^)i©^-rn 

[0026] ztz. mftft*G?&mmmmx\mm 
mm&mzihmzm^zztT. thffi*Mi&-Tz>rztt> 

^%Z\tX\ 3>?f h/1$' — >$:Ml$,-tZ>rzSb<D/*s$> 

[0027] Mtc, mmmam^M^-t^miza^ 

mm±izi-^x h;^->4ffi2ts7* h u vis 

m^-ommm\zji^^>?^noi:mt. mm 
%-<D®mm±\zmitzUi;x bmzmM-fzxmt. 

$ -5 d i: J: <0 ttj IB DD dbflt ifi £ « 6 f S I S <h - 

^ ;u h m mm-vumm ±. \z mam-ommm * je* 

30 i^SlTfS. 

[0028] &fz. ftif£wami&&mi8.-rz>j3m\zi£^ 

t. mi^-<7)mmm\zx.y^y?mm^n^mmr.m 
t, 3Ly^>?mm&<Dffim%-<Dmmmznmm\z£ 
v *)ib2^%z\t\z£0mmwamT&$:m<bfriz-fz> 
tjibxmt. *)vv'&<Dmz%.--<Dmm.m±.\zm?.'m 

40 \,\ zn\z&K). mzfrTmwivtzwammznmTz 

[0029] ztz, mw&nmzffi*.tzi&mtemtii.£* 
w&m&&G?zmmm±.izMi£2ntzKMi&ztf$z.tz 

so tiii, WEiH]og!Sfi5s*ft«ia}tc«to^;u 
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mmmzti&zt-c* \ma&mm<Drt?->->if\z 
[0030] s&, mm^y?? hfr-frZMBkT&x 

&fc#cDA-;?->£^-f&»7tXig,h, astem-ose 

ft* h*-jizwi$.-T2>mmj:mt*ffix.tc<b<D£ lx 

*. fflMt. Xy^-^lSSflK 7" 
[0 0 3 1] 

[0 0 3 2] **Jg^ll©SWS!^S*^SStt, 
58i±i:»iJ6h&awti6 0i. ^rolffitL 

4<h. «j»K4 4±t:iaei«jg5 0*gBfc3-&fc»tt-C 
»tt&ftfcRj#*«5 1 «h. ^7X115 8 1 ©SHjm 
116 0<M<h#77.S«5 8 2(Dfcmm&5 l«tT#5* 
MntSf B I6 1i$Kfcfe©-CM. fit- M 
&R44tt. HBSrflgM 7 KJ^TH^nTBIlftLfc 
&tk<DW&4 6*^«flUKB«$nfc|g-Ott»H4 5 

i. ie»«4 5(D±fczm5 , m-<Dmmm4 9 

Xl>£. 

[0 0 3 3] £bgB4 7tt, £##IHttj;:SIW*oT^*. 

cfcoT^JtSn^. lf;*bt. Bffi4 7©*JftjW».lI: 
[0 0 3 4] **Jfi»ffiT«. Stifc»|p]-r*T«fflJS 

« 7 £ttftM££ i tome «»)■ 6 1 tmvtwc 

4t, »i^4 4±£H5±3K»JSSn&BRi«MS - 

[0 0 3 5] IRh7>y^^4 0il '^114 1 . «6 
1142, ¥i*l4 3««KL ^rie><7)MtC*fL 
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<? 

T 7 it V U V ^7 7 ^ -Xe&t/X »/ =?- > yx*§£}i£-f 

*. mmby>~j7s^ 4 o±\z, nmmt&mwix 

Vtcih&4 7*«»lJSnTH4. DSHE 4 6 RtfAgB 4 7 
a^IiJJciBBSnxi^. ^©Iii4 9li MSB 
4 6RtXOW4 7±S:B3CtJC«fcO. ^(D«StC[Hifl 

I5i «jnrt-^. 

[0 0 3 6] Rtt**! 5 1 StffitetHibfitii 5 0 ifiRVkZ 

3t^#tt^ftSt5 C tttlZ>« *tVQ>?^ 12£b1iig5 
0 ©«»a««Bf3©E»ft¥«r«: 6 ft5 «fc 5 lcl£ 
»Sn*. IH£b«jg 5 0 tt, OfcTy 

fc£> 2tH±0lT^StlT^ntfJ:^. 

20 [0037] stress i«, mmm4 4\ZW&LZnit 

Zl>5>9 h*-;P5 2 ^LX ilh7>yX^4 0 
[0 0 3 8] #*!Mg©R»3!!&il^gg© 

mmz^Tmwrz. 

[0 0 3 9] etitu »ianws«i©^fl!i^6A«- 

L7cA#Ot5 5^\ S7t«5 6> {4ffiMS5 7, #5>7; 
SS5 8 1. 777-7^c;U^5 9, 5893*16 0, j&H 
161 LX RSt*l 5 1 ©Mflffi 6 2 ©«M*£ 

30 R&UTcfifatttcftoxRitsn, mflKAM6i. s 

1116 0. *7-7-(^59, #57.«ffi581, 
&*IIS«5 7. 1Ift«5 6£3iILX, *HBI'\«*3te6 

(Ursns ^ticj; onfflnnmstana^. -ntcu: oft 

CO O N / O F F IftfP^Blflg £ ft % o 
[0 0 4 0] *mMMm<DKttMWHh$t*8im<D 

&wm\z^Tmm?z>. 
io [o o 4 i ] ig^€4 5, 4 9 oM^xai^-rn^— * 

Id, ^-©±CDRW«®5 1 t^-(0TOiih7>^^ 

4 o £&nn.#)izmm.-rziztb<D3>j'>7 b*-;u5 2 

[0 0 4 2] *fc, Oi4 7lt *>fctt**-r**F«* 
4 7 *^-T-5fe«)©/t3'->X>^XSS:@agX^ 
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[0 0 4 3] St, %I14 9I1 «!3tttS:^r-r**« 

scita^ 7 p D-fe7 > ©fBiB§ft;a*0tt5. 
[0 0 4 4] C©«fc3fctfS3tett«tIg|«£bT«. flC^JS 

fti*i*5££ttS©iSiB.£ roFPRSooj . b#£ 

j5Ka*i,#^#aSS©iap n p^ TPC3 3 9J m<07 9V)V 

[0 0 4 5] 0 2 !2**;KKflB©Elt3!tftJI&*£Bb 

2 [1] 0 2 [2] *«JB-«T**. £TF, 

[ 0 0 4 6 ] 12 2 [ 1 ] ©»— 09Ttt, J3B£ftg&4 7 
1 ££?TH&ttTAftLfc£ft©E!Iffi4 6 Id*, 
fliJlcSEHSttT^*. GDS&4 6 1«, Bg^Kffi/uTI^ 
0 2 [2] ©SS^WTtt, «Hfti!b«4 7 2K±o 

S*ITV»*. C0gB4 6 2«, 3F»fl9KB«Sttfc**© 
«Stt©i£!ig|$4 7 2 t±oTHin&»^5«i:S. 
[0 0 4 7] ASB4 7 1, 4 7 2iT 

1, 4 7 2 

[0 0 4 8] 0 3te, *%iSfcfll«Ktta!ftA&j%§KB 
[0 0 4 9] **Sg^lC^3rt^IH]fl/^->«, Sit 

s*A**s«© i BsiMMa£U:©«HT?*SflijT*n 

«*J; < , t&JAte'R GBXURG GBf © 3 i®i5li?MiX« 

4mmmiL0)mmx^mmx'h^o it. -?-n«±© 
H**om«r^«aija:i!flo/'«^->6 5tb, £ft* 

[0 0 5 0] 03 [a] tt, 1 ■*Wr?£B£*1IM 

[b] «, 2!B*&±©¥ffiT£iB**«*»;:*«fliJE 
«/t*->£*9iIbfc«-e**. 0 3 [b] ©##, 
'FfcfiUEII/t * - > < £1 0 jg-T Z ttf-V * * © 



(6) 

[0051] 04 [i] a. *x«cfl(«satsiKAS 
[0052] ^mmmmx'it, ammmk\zmmm^m 

ilxfcfc©T**. iftCJ:*). EW««a®fc:}gJ*£ 

io tefc<, «AtfiQ»0«»R:#bT*illttXWJWitt« 
[0 0 5 3 ] 0 4 [2] tt. *9B91K:ff«Kjtta!MAX 

*s«©arai&wjE*tB£*T»rflBHT?»*. kt, -© 

[0 0 5 4] »^N7>^^4 0, EIS6 7. 7-7. 
115 3, FH >1S5 4^£H5 J:5tC, $6i»)l4 
5, 4 9*tMSnx^5. *Ih7>^4 0ta 

>3?7 h^-;i/5 2 s^bTtawc»«sn&s»t 
« 5 1 a«, mmm* 9 *^uxjiiBj#Bsn;fctfijfiifc 

20 ot^?>. ilctl4 5, 4 9H. fliilT^iiS; 
fl*.TIr>&. Sfc. &iS:Jf4 5, 4 9B, flh7>y 

7.374 ofcE«. itsctt, mmhyy-j*? 4 0 

0 A y i/'C-i/ a >Ii t ttffl $ tit t»5. &*5, 
g|4 5, 4 9t»h7>y^^4Oi0r B 1l:, ft* 
^e.Sih7>yX^0§IlilTffl^?.nT^5, 

U a >Sft»S (S i N) Xttv"j3>R<blE (S i 
O) &»AtTt)J;K 
[0 0 5 5] B5I1 *%$£ft*£»$!ttA$^£1t 

30 S^ZWtW-fZ. 

[0056] 05 [a] iz^-rvt^mm-vit, Rmmm 

5 1 & 7 t©W©|HHBA«/hSlr»fc«>, K#©fflT 

eW:MUT, 0 5 [b] 

i:st*i»i0t^, immms, 4 9 ©ivfna> 

nt^5. l<hEiH6 7iOBC 

tt«-T*lfiaKlC. *fe»«4 5, 4 9 

40 ti5i -tBis 6 7 i©ffl-e3B±-r*af±gs*/h3 < 

f*^t35«T*4©T, RS*SM8AS*8«©*nxh 
-*#©SS££ttHM-CS*. 
[0 0 5 7] jgtC 0 5 [c] tC^-r<fc-5(r, E*I6 7 
tS»fffi5 1 i^*-7N'-7-7 7 P ^1±-5)C«J:iC e tO, 1 

mm%tzv<DR*inffi5 i©®«£<fci3*#<T-£3© 

5, 4 9H y-hE»XttKK>E*±lcE«Sn 
so [ 0 0 5 8 ] 0 6 tt, *8n£lteKtt9JftA£9gB 
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[0059] &-<Dmmm 8 1 ^^tig^Ts *> 
«*» 8 1 a«3fc»JKtt&:rr*«^ ^j*r^s*f«ii 

5 lW^6Alfr«3t8 0^^iCiII8 lTKiRT 

[0060] z<D£%<DytWiW.&$:m'rzmmm8 1 

lh7>vX^4 O^I»3nSui:SI»<j:5l:ii 

aftT^fttfH«ft8&***»sn-5 n t*>e>, m^<D& 

[0 0 6 1] tfc'U S»tl5lTl:»*Sn5»6 

S#ftS®ffip D a« r^yfi/^ M , tcfp 

RJ , TBK- 7 4 8 SJ. rBK-4 3 0 Sj 

[0 0 6 2] BT7R^H8tt, #56«fc:«SKIt£!iftil 
[0 0 6 3] itieWKl *-f y^^SS^SKftl© 

t i,xii&x*$-m&c!>wm b 5 >-/x^ £ 

[0 0 6 4] *HJ6»l8fc*^*TFT*tR©«jiI8 
tt, [a] ttK#0)?gj$. [b] y-htS9 0O)g 
fiK. [c] y-HWftgOl, f»#I9 2, K-tf> 
^I9 3 0M, [d] 7^7>B4®M, [e] 
[f] V-71I9 5, HH>ti9 
6©Jg/$. [g] SB— <0«g«S 9 7©^$, [h] ibg& 

9 8©m, [ i ] %nj&Vi£my°u-t7>mm, [j] 

*^©«»H.9 9©»tf, [k] 3>*£ h*-;H 0 
0©Jgj&, [I] SMilOlof^fiS;^. 
[0 0 6 5] Mfc, !*§ [h] tt, «6i^«9 7±^© 
(1) (2) EldlfflU-vX hA** — 

fig, (3) digP9 8 J^fiE, (4) U^XMUJJR. ©3-1 

eaa3a>&fc*. ^©t#©flSB9 8<ommt, am 

[g] iC*5tt^ffii»)i9 7©MJlT$iJ«T#^)o ^nt0 

3KJ:t)ft^-rntf«fc<, 0. 4-5 /im©ISBT&*l 
tfa#ftEI*3fc¥«H4jW#&n*. 



(7) 

[0066] *tc, i§ [i] ©atwRxa^D-tx 
s&STte. 1 5 o — 3 o ccgsw^asfTo cit 

**&»#KHHft3l**. ft*. SEHMKXifc^D-feXjffl 

itiiMiiifEgsnf, ^©fi6©5aa, m 
&\z&z>®M*® ! wm&m^Tb^K 

[0 0 6 7] £7c, Kfcfftffi lOlt LTte, 

itfc^A i «*fliir»fcifi«, g#. xtt«£&s/B^n 

>o ftiS. X-f7f>^fil/TH WSX 

5 >S>X*XttM I M^-f bmz 

m^rh&^o mtz. m7>9x-mmnmb7>i?x* 
\z&\,*Tb*nMMt&T*Lizffim\zm.7£2nz>h<D-v 

X-f y^> ZT&M&&£ZifaMmmiZJ3 

77Sfi*ffifflLt^. cntisjean-r, cftano 
[0068] -&\z. *¥tm\z&z>KMmm&&7timm<D 

[0 0 6 9] #£Jfi»SBTtt, S-S^-©«6^:«tc: 
■yn-txA«3FS»cft* jfii*ISSs*. El 7 0 8 ©fg-ft 

[0070] ^nmommzis^T, m—<nmmm9 7 

fcT£-5„ Ml:, fg-©*eH:II 9 9fc«3ttt»H*ffl^ 

30 s^fr. n>^i7 h#-;n 0 o<DMf$,&?r oizfrtz 
o. in^^/^->^xe©fflffls^T^?.» ^-nt0 

[0 0 7 1] 

[0072] *mmm-ca. x-(y^>ifm^iivxm 
40 x^^-«ig0«h7>vx^^ifflLfc. 

an*. 

[a] #5Xg«±KC r SX/^-y^'J >^tCJ;0 5 
0 nmJgfiK. 

[b] v-xti2oo, h'i^-r>m«i2 o 1©^ 

(1PR) . PRtH 7*hl/^h©KT$5. 

[c] H-tf>^B2 0 2S1 0 Onm, *^12 0 
3 Sri 0 Onm, f&mm2 0 4^5 Onra, ZfyX^C 

vDizzomm. 

so [d] 7^7>F2 0 5M (2PR) . 
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[e] y-Hfi»!2 0 4S3 5 0 nm^XvCVD 

[f] Cr 2 0 6 «yl7^'J>^l:J:f35 0nmi 

[g] f- YW&2 0 7<DMf&. 

[h] %l<D^mmmWk2 0 8 (3nm) ©ffi^o 

[i] &ffl2 0 9<DA?->WI$. (3 PR) „ 

[ j ] S2CtWil2 10(1 Mm) ©JgfiL 
[k] n>7 7 b-fc-)V2 1 1 <DMl& (4 PR) „ 
[1] 7^5x7A£7/"W7U>7&iCj;D 3 0 0 n 

[m] KMwmmmm 2 1 2 <dm$l (5pr) . 

[0 0 7 3] ftfc, IS [c] fC&t^T, #*S£#|T-<£ 

;W7r^-> , J3>8tS«Efflbfc. ^M6oX5Xtcv 

£JS#7tCv5><h&S!i;tf7£fflU, #7St* 
Jt 0. 1-0. 5g£, t£liSfi2 0 

0~3 0 0*C, !£t)l 3 3 P a, ^5X7/17-2 0 0 
WtU. -> 'J 3 >^bK©«^, £j£#7K:>7>£ 

7) 0. 1-0. 8, j«Kilft2 5 Or, EA13 3P 
a, y7Xv/17-2 0 0WtLfc. 7t^7 7^-/'J 
□ >JBI©4f£, KJS#7lC->7>£*iii;tf72rffl^> # 
7oftJ:it 0. 25~2, pKMiaS2 0 

0~2 5 Ot, f£J]l 3 3Pa, X7XYA7-5 0W 

XCy7>t*X7^>^fflK #7SitfiJt (->5>/ 
7*77-f» 1-2, fiEIIS2 0 0~2 5 0t, ffi 
Al33Pa, X^XT/W-SOWil/t. 
[0 0 7 4] £/c, IS [d] CD7-f5>K»)4Tli. 

•f x^5 i >^^sfflb7io xe [g] <Dy-bnm<DM 

J&CDSS, Crlfflly^^B, iH^b*^^t5HK 
!f§2ilU7A7>^x7A©fg£7K*§?i££ffl^7c„ * 

\zwmty ymtmm fizz m^. s&m^o. 665 

-39. 9Pa, 77X7A7-100~3 0 0WiL 

mmtTkmfiz&m^ kjsjeetjo. 6 6 5-39. 9 

Pa, 7 7X^t7-5 0~2 0 0Wibfe„ 7 
* h iJVIiTIt ^Ta#©U5?^ hXDtX^ffl^ 

[0 0 7 5] *^16Wt*SViT«, 7-X*ffiRtf KU 
LT> Ti, W, Mo, Ta, Cu, Al, Ag, IT 

o, zno, s n o^wmji gi, x&c:ne>©«i$©iSi. 



(8) 

/</ 

[0 0 7 6] #HJ§0!|-m, SfcH&TS&ICJgJ&SnSIH] 
Ott, IS [i] [j] Tf£D&£nS„ Z<Dt£<DM 
J5&7jr££^i\ 

[0 0 7 7] Ig [h] T?»fi!oUfcJB-©*«*fi»K2 
0 8±iC. 1^7 Mg2 /imSML, 8ft&7J^&7 

I2 0 8 5l7f>^ill< l^XhfMrrailifc: 
<tO£]gB2 0 9 £»J*T?#4. illl:. /WUSSIH 

10 Rrjc-?-©J£^:S&^T. 0 1 l \z$>^ 

T. 3^2 1 51«l*Ufc*tt©£!i», «F^2 1 6 «M 

[0078] is [h] <Dmmm&mm2 o 8 tea. * 

OifiSfi* TRN-8 1 2j ) £<&fflL-fc„ Sfe'**frJ±. 
Xtr>@teigCl 2 0 0 r piru fijg&ffig 9 Oicaofi 
ttJfcPtlWl 0fl-M£U *MfiS2 5 0t*O*M 

fuKl/v'7 h©«£, *tf>|IltefScl 0 0 0 r pm, {£ 

lC«kt)/t #7 h^-7 9 0OO3 0# 

Hfflibft. h/1*->£777Ji£LTfT^ 

y^7^E3t6^b7-y^tS!^^7*fflti. ^fX^Stfc 
(B3*ftfl;:7ySi/K*) 0. 5-1. 5, SJ^EE^O. 
665-39. 9Pa. 75X7/17-1 0 0~3 0 0 
WiLfe. ftiJ, 7*hUVIiti. ±TW©ky7 

b7D-fe7£fflt^7c„ 

[0 0 7 9] IS [k] ©3>77 h^-;U2 1 1 Jgjot 
so iCfc^Tte, WZ b7D-t7£/H<^T, A°7 — >PJ& 
SrfTofc. £©£#, 3>^^h*-*2 1 li 

fiSc©£*tC, l20fKiI2 1OT*5*U-f5H 
ffltty-h«*l»2 0 4T**->'J3>3MbBI«t:*, I* 

5 -f X y > ^ 7 a -b 7 1 C «t 0 X y > ^ L ft . 

[0080] i fc, £ i (Dmrnmrnm 2ost^2©t 
a^»)S2 i ofcH-©*«ttjfitttt£m>fca<. 
*«»*ffl^T%>ra*KGflfl*fi»»s®iaT?#a. mi 

■J -f 5 F»li. v- U ^ >^{b^ 1 7 7 U ;U»J!g, v U a 

[0081] xmrnm-ete. Kmmv>!S > <. 

TFT7Dt7iOl^W<t^7M^7A^I5i 

StLT©SWfl2 1 2£Jf*J*L&. dcDt^C07;U 
5x^AJctt7x-y hX-y^>7Ma?rfT^, x-y^> 

ymz\t& ox:\ztiuf&vtc i ) >m, mm^mm^^u 
so [0082] sstms 2 i 2 SBwiaaft^a^ 
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[0 0 8 3] KM*® 2 1 2 fi, flgB 2 0 9 Ofgnfeft 10 

n*. i/fc^t, si*«S2 1 2t:m^itRammsi 

[0 0 8 4] #fS160!l<DK]i!!i<D»«g (Qffl2 0 

9©Ai£) a, ±fe{cps«$ti-5fe(0-ett^^c ttpgfl 
[0085] *nmm-e\*. m\<D^m$mm2 

[0 0 8 6] (HfflSffl 2 ) El 1 3 RZfm 1 4 «, #$BH 
[0 0 8 7] ^mMfcteWZX^ y?->tf%?\Zi*m so 

[a] 5^77112 3 0©±tC, CrSX;Vv3"J>i' 
ffiJCJ; 0 5 O nmM. 

[b] y-h««2 3 1©W (1 PR) o 

[c] y-Mfi»K2 3 2 £4 0 0 nm. ¥lft:I2 3 
3£100nrru h* — tf 2 3 4 £ 1 0 0 n m, zf 

7XvcvDl:iD^I. 

[d] 7^5>K»«2 3 5 (2PRI) <o 

[e] Cr. I TOe*X/1^3"J>^fc«t0^n j e f 
tl5 0 nmM. 

[f] V-7,ti2 3 6, h'K/112 3 7 0M 
(3PR1) . 

[g] il©fiW2 3 8 (3 um) <DB&. 

[h] 0352 3 9©P$ (4 PR) . 

[i] i20tiW2 4O (Um) ©J£fi£. 
[j ] a>^i7 h^-;U2 4 1 (DWfiL (5 PR) „ 
[k] 7;U5-">A2 4 2*X/ , «y^U>yjStCj:0 3 

0 0 nmjgjsjto so 



[ i ] Kmmm 243 ( 6 p r m . 
[ m ] (7 pr a) . 

[0 0 8 8] *mMWz&tfZ>{hffi2 3 9 (J, IS 
[h] TJgjfcStt*. u<OiSO^Jftt4i*Wlt 

m\zM7>?x-ffi&zmm htztc$>. mmm 1 tc*ti<T 
xgfsc^itjDLT^*. 

[0 0 8 9] fcii, *^J6WC*5lt*iEtt«S2 4 3® 
Hq¥«, 8 6%TML7C„ ±ieTFTS* 
t. litf f © I TOfMStlfcSitaSttS 

tottfc. fc*s. TFTSSi^iPiSStlctt-tn-PnE 
[0 0 9 0] #S&te«fc£tt*RltfflttiiSjRS«©« 

^ic4s^Tfe, mm.m\(Dm^tnm\zX'iv^y^m 

B.Oi?rS©IHIi&E*t 
[0 0 9 1 ] (*iS0iJ 3 ) EI 1 5 Xtf H 1 6 «, #589! 

[0092] *nmm<nwm*. swurttttts 

0«38«»6*»ttIHIia»ttT»J«SnT^»*jftK:*». * 

HC&tf&XS [i] Xtt^ltW2tCfe»t*ie [h] 

[0 0 9 3] *3Mt«Ttt. Pna»A«CDftA9XS^ 
LT, <gMnn%$>X-*—Zf>\Z&K) 2 6 0*0*0 1B# 

fflawne o~8 o«8flre*ofct>0>*«, asanas* 1 

0~4 0SggtTg!{fcUc. f»Sn3tHfl»«f3:, £ 
>*-^«©»&*»ttif!i«2 5 0 

&o\zmfe-zntz. &rz. wEadaaiao^-^aa 

[0 0 9 4] AlRttl;:£a*«ffi&ai;:Jgj$dn-& 
IHi&flDiBfiatt. IM6mRtf^«m£fl«fcl urn 
KISSLfc. fcfcU CO£j©i®teil^JE(C^#<-r^C 

^h<Dtfm<bnz>. zl(d%£. mz±%t£mmv-i 
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[0 0 9 5] 3:7c, *£jKffl0l&ftlStt, -^©XtCfeB 

[0 0 9 6] (3lK0iJ4) *^Sg^J<D#S![«. SStttffi 
fli V» fc * . fC 43 » 2> R MSi f&HS^gM 

**«ix»a:fai«2t^<Fi-T**. -rut) 
AftsAti. satwi-cttxa [h] [j] . &K 

«l2TfttXe [g] [i] fC*^T»ritSn5*6»H 

[0097] jft%ttMa>xaeAiA«£ttT. Gna®^ 
!®7tttK©^fiS;xe, «jfcfigBt^©m»«3tx 
a, i7f>»is, Rtfr»«iac«t«^^hx8 

7s bmWXM<n>&W&ft±<tz^Z\hfr*>. ^D-feX<D 
[0 0 9 8] *2IJ60m*, *3ttt»»iUT, !gfttt 

3te*it«iwpfeRi«oj»***iiaT*fc. matt 

FPR 8 0 0J . ->7 P I/-ttS!<7)Bfp ; S rLClOO, 
[0 0 9 9] (SHiS0iJ5) *^ifi«Ttt. X4y*->if 

m^t LT&xfX-mmnmm b ? >z?w&&m i> 

X3&»#*»n*^£tn»4, 01 5ROT1 6tii;T* 

[0100] [a] ^7XlS±t:Cr^/ty3"J> 
^ffiCiD 5 0 nmM. 

[b] y-h**B»j8 (1PR) . 

[c] / ?-bmmm&4 0 0 nm, 100n 
m, K-e>^lS 1 0 0 nm, f n^5X7CV 



(10) 

/<? 

[d] 7-f 7>K»tf (2 PRI) c 

[e] Cr, I TOiSXAy^ U >iffe\Z£.K) J £tl-%: 
tl5 0 nm^JBJc. 

[f] 7-**«, HU"f>*ffi, EflA^j5Effl«I©P 
J& (3 PRI) . 

[g] flS3ttt7^'j;H»]fi (3 um) (DW&L. 

[h] ^3ttt7^U;^flB^<7)IH]Ci^^->^ (4P 
R) . 

io [j] myt®.7>7*))v®m'^<z>^>2>7 bw->myt 

(5PR) . 

[1] A4^^yi"J >^i*IC± t) 3 O O n 

mjgpjci. 

[m] SWH*«ffitS©^ (6PRB) . 

[n] y-bfg^Tcb (7PRB) . 

[0 10 1] **|RjS«&fita^b1*-*Jia:TR 

.20 7C„ 

[0102] ig [h] \z^x. ^(oihumanzmm 
mi<D®mmi:?&2<DmmLMt&rt?->]&i$.istzo z\ 

e»n&. fcis, hi 7R?>'iai sKis^x. ^215 

30 ttjgiabfc««Oi£Ii«, flF#2 1 6ttBlibfclHI«, «F 
^2 6 0 ttE*±©*MK©eiaB» W#2 6 1«y— hE 
H±©8§!#;©ibSI$. ft* 2 6 2 14 K 1^ >E*±©l8tt 
©flgBT&S,, 
[0 10 3] 4Bfflt*tJT. |WI-g)5»tC«|W|- 

[0 10 4] 

[%wv>mm ^miz^^K^mm^^m^z^t 
mmzm&-DT^z>zt\z£io. £*©ia«©-5-&©— 

40 as»TT*t©a5***«SSoT'b. H 

[0105] iftst. m-<Dimm\zmf&2nz{h 

*<-e#*®T, TJWtOttttt|(i±T«6. U^c 

50 .T*ffiflffi**££srr*;ita*-e**. 
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m i ] *mM\z&%K%mm§hm7*mw<DWi-mi&M 

[02] *mMMm<Dfc%mm&m*giw< l z&tfz>-m 
m^^m-^mmm^-rw-mmmo. 02 [i] & 
02 [2] #fg-0ij-e&3o 

[03] ^mMiz^RMmm^mmmom-mmm 
nz^'tmwm-v&K). 03 [a] 03 

[b] ^-0tJT'S^o 

[0 4] *^0JtC#^Stt^fKSS*gB©BHR^ 
mmmmm^rwimmx'$>io, 04 [1] tefgHJlig 

04 [2] \zmwmmMMT*$>z>. 

[0 5] *^HJ(C«^)SltSJ^^^^g«comE*^^ 
<i£*-riSi®0-e&D, 0 5 [a] «Jt«0«J. 0 5 
[b] 0 5 [c] ttfg-0tj-e*5. 

[0 6] *mw\z&zfcMmm&%mmw(DWiKnmM 

[07] *^Hjitc«^sws?^s^gB©©3a*s© 
m-mmmm^rmmm-c&K), 07 [a] -07 
[g] cDimcifi^jtfT-f -a, 

[0 8] *%BJ(c«SS»§a^^ B g^ge<7)®^r£cD 
m-*SS^ffi^^t-»fffi0T^D. 0 8 [h] -0 8 

[ 1 ] (Dimizxntfmfi-rz. 

[0 9 ] *mmz%z> fcMmmghmKmwonmm 1 £ 

*-rWB0TfeO, 0 9 [a] -0 9 [h] CDHIIClfi 

[010] *%HJt^SR^fg B B B ^^gBCO*^J 1 

$tB0T& 0 , 0 1 0 [ i ] -0 1 0 [m] COH 

izxmtmftTz, 

[011] mmmi iz&vza&vnf-xDm-w* 
[012] nmm 1 izmf^a^/t^-xDm-m^ 

[013] ^^B^tC^SSW^alS^fiBCD^lSS^J 2 
^^-r^®01:-*D, 013 [a] -013 [g] ©US 

izummnTZo 



(id 

20 

mi 4] *%wizmzKMmm£h%7*mw<Dmmm2 

^^"T»TS0T*f3> 01 4 [h] -01 4 [1 ] (DM 

izxmm'nTZo 

[015] *^BJ§tc^^S^l , Jjg B 3 B «^gB©^ig^J 3 

^-rmmmx'SbK). 015 [a] -015 [g] ©j® 

[016] *^BJ3lC^^SM^ B 3 B ^S«C0ft^J2 
£*-r$Tffi0T&r). 016 [h] -01 6 [ 1 ] 0M 

izummn-rz. 

10 [017] ^SS0y5(C43tt^Oa5CD/^->CO|g-^J^ 

[018] si^jsic^ttsciigisco/i^-xom^j^ 

*-r s Pffi0Ta5-§>o 
[019] fie*coS»SJ^ B l«^g@^*-r»rM0Tfe 

[020] wm<DKmmm^m^mm<Dmm^m^t 

Wffi0T^O, 020 [a] -0 20 [f] ©JlKIg 

[021] ^cosw^^eia^sacossjg^ffi^^-r 

20 StBit^t), 02 1 [g] -02 1 [j] cDjfitClg 
[02 2] «COS*f^ B l**SfitCfc^2.digBcO/'? 

4 4 IfiftR 

4 5 mmm 
4 6 cage 
4 7 ass 

4 9 !&-CD*fe»Jf 
30 5 0 W&ffiig 

5 1 Steffi 

5 8 1 *7X1I (m-C0»S) 

5 8 2 5!f7Xlfi (^-C0S«) 

6 0 jgBJttffi 

6 1 m^m 
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